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This Invention relates generally to a method 
for producing an Information recording disk 
such aa a video dtek, phonograph dlafc or the 
like, and more particularly, the present Invention 
relates to a method for producing Information 
recorolng dbb by stamping a eynthetfc ream by 
a disk stamper. 

There are various methods for producing an 
information recording dtek. and according to 
one conventional method, a flat layer of a liquid 
molding reafn ta provided on a stamper, on 
Which unduletione carrying Information hove 
been mode, than a sheet or flat plate flino- 
tfanlng aa a badong plate la pressed to the flat 
layer of the resin so that the resin layer assumes 
a given thickness, and the resin la hardened by 
Irradiating with a auhable my. 

The ab ove de sc ribed method has suffered 
from a problem of taking Qfr bubbles In the 
liquid reein, which occurs when placing the 
backing plate en the liquid ream. In accordance 
wtth en earlier proposal the backing plate ia 
supported above the stamper so as to face the 
stamper, having a given apace therebetween, 
and a given amount of liquid molding reatn la 
Injected from an Injection valve provided at the 
center of the stamper Into the space. The 
backing piste to pressed toward the stamper 
during or after the Injection of the liquid 
molding ream so that the Injected ream le 
stretched outwardly redWry, After the resin has 
been stretched, an ultraviolet ray la irradiated to 
the resin layer via 4m beddng plate to harden 
the resin. The resin la adhered to the becfctog 
plate when hardening, end an Information 
recording disk can bo produced by detaching 
the hardened resin layer together with the 
backing plate. 

As wflJ be described later wtth reference to 
the accompanying drawings, the injection valve 
used In the conventional method has a flange 
portion. However, because of tha presence of 
the flange portion, tha hardened resin layer of 
the disk le difficult to detach from the stamper. 
Namely, a circular edge defined by the upper 
surface and the peripheral wall of tha flange 
portion la apt to hook the dtek when detaching 
the dtek. The Inventors of the present Invention 
prevlouefy devised a new structure of the flange 
portion of the Injection valve so that the above 
problem would not occur* In order that the disk 
can be smoothly detached from the stamper* 
the circular edge of the flange portion b 
beveled. Namely, the angle defined between the 
upper surface and peripheral wall of the flange 
portion Is made obtuse ao that the disk b pre- 
vented from being hooked by the edge. 
Howevisr, provision of such a beveled edge 
raises another problem that air bubbles ere easy 
to be taken In the liquid mokflhg resin when the 
reein la Mooted Into the space between the 
backing plats and the stamper. 
The conventional methods Inducing the 



above method for producing an Information 
recording disk have suffered from occurrence of 
air buboJee which ere apt to be made In the 
finished products. of the disss. Air bubbles are 
5 easy to enter the Dqukf molding resin when the 
resin la pieced on the stamper end when the 
reein Is stretched by pressing the backing plats 
toward the stamper. Such air bubbles may 
result In dropout of Information data In both 
to stylus-contact and styfcxe-noneontact type Infor- 
mation recording disks. Signal or data dropout 
tn en Information recording disk may result Ift 
deterioration of reproduced picture end/or 
sound qualm/. Especially In the case of a video 
is disk, since the density of the data or signals Is 
extremely high compered to ordinary phono- 
graph disks, such air bubbles m the disk, whioh 
do not raise a serious problem In a phonograph 
disk, become a source of trouble, in the case of 
so a vkleo disk ofthe type arranged to be traced by 
a pickup stylus which Ea In contact wfth tha 
surface of the disk, such air bubbles may 
damage the stylus. Namely, the presence of air 
bubbles mingled wtth the resin lowers the com- 
ae merelal value, of an Information recording disk. 

Summary of the Invention 

Tha present Invention has been developed In 
order to remove the above-mentioned 
ao disadvantage Inherent to the conventional 
methods for producing an arrormstfon recording 
dies, 

It Is, therefore, an object of the present 
invention to provide a method for producing 

i* Information recording casks, wfth which eJr 
bubbles are prevented from being mingled with 
the liquid molding ream when depositing and 
stretching Vt to form a dtek. ao that productivity 
can be Improved while the quality of Infer- 

«o matron recording disks can be elevated. 

in accordance with the preeant Invention 
there la provided a method of producing Infor- 
mation recording disks by pressing a synthetic 
reein by a cflak etamper, comprising the steps oh 

« placing said dtek stamp or on a stamper mount; 
supporting a backing plate, whioh wili be a part 
of an Information recording dbk to be pro- 
duced, above said disk etamper so that there le 
a given space between aaM booking plate and 

» eald disk stamper: Injecting e liquid molding 
ream Into said apace between eald backing 
plate and said cflsk stamper through a passage 
made In an Injection valve received In a center 
bore of a atampertbdng shaft provided at the 

* canter of said stamper mount said Injection 
valve having a flange portion which can be 
interposed between said backing plate and eald 
olek stamper depressing eald backing plate 
toward eald dtek etamper ao that the injected 

" resin Is stretched outwardly recftofy; and 
Irradiating tha stretched reein layer by an ultra- 
violet ray so that said resin Is hardened; charac- 
terized by a step of wetting at least the peri- 
phery of eald flange portion of eald injection 

m valve by said liquid molding ream before eald 
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flange portion Is In contact With Bald backing 
piste. 

Brief description of the drawings t 

The object and feartun* of the proaem s 
invention wfl become mora readily apparent 
from the following detallad description of the 
preferred embodiments taken In conjunction 
with the aooompanytng drawings In which: 

Fig. 1 la a schematic cross-sectional view of to 
a previously propoaeddevlce for producing 
Information recording dwca; . 

Fig, 2 Is a achamatfc partial c r oaa-aa ct lortai 
view showing a modffloatlon of the device of 
Fig. 1; 

Rg. 3 la an explanatory view showing a etata 
that air bubbles have been taken Into the liquid 
molding resin around the Injection verve of the 
device of Fig. 2; 

Ffgm. 4 to 9 era explanatory views ehowlng & 
the method according to the present Invention; 

Figs. 10 to 12 are explanatory diagrams 
showing the contact angle of the liquid molding 
resin with respect to the stamper, 

Fig. 13 tea graphical representation showing 2 s 
the vertical position of the pressing plata of the 
device used for carrying out the present 



is 



Fig, 14 and 16 show a conventional method 
for making a center hole In a stamper and for as 
shaping the cents* hole to be readily supported 
by a stamper fbdng shaft; 

Fig, 16 la an explanatory view ahowlng a 
conventional way of supporting the stamper of 

Fig. 16; 38 
Fk> 17 la a ocheroatio crrae-sectional view of 

a rang ring which la a part of a stamper 

assembly according to the present Invention; 
Fig. 1 6 la a aohematlc crosa^seetional view of 

die etarnper assembly according to the present 40 

Invention; 

Fig. 19 Is an explanatory view showing the 
state that the stamper esasmbly of Rg. 16 haa 
been fixed by means of b starre^r*fMng ehaftto 
a atampar mount of the device according to- the 46 
present invention; end 

Rga. 20 to 22 are schematic dlap/sma 
showing the way of attracting the atsmperto a 
stamper mount by meana of magnetic forces. 

The same or corresponding elements and a> 
parts are designated at like numerals through- 
out the drawings. 

Detailed description of the Invention 

Prior to deeortbhg the present invention* the ss 
above-merrrJoned conventional device and 
method and Its modification wPI be described 
for a better understanding of the present 
Invention. 

Rg. 1 le a schematic crow pactional view of so 
previously proposed devloe which generally 
comprises a stamper mount 3 fixedly attached 
to a stand 10, an Injection valve 26 havtag a 
pasaage therein, a pressing plate 4 connected 
to the shaft of an afr cylinder 7 which la e* 



etteohad to an arm 62 of the stand 10. The 
pressing plate 4 le located above the stamper 
mount 3 so that ft faces the latter and la further 
arranged to move up and down by driving the 
air cylinder 7. The Injection valve 26 is movabry 
received in a atampaMbdng shaft 25 which Is 
screwed In a screw hole made In the stand 10. 
A plurality of outiete 34 are mods In the 
Injection verve 26, where these outlets 34 com- 
municate with the passage made In the center 
of the injection vah/e 26. The Injection valve 26 
comprises a flange portion 36 above the out- 
lata 34, and a center projection Integrally 
formed with the flange portion 36. The pressing 
plate 4 haa a reeesa 62 at the center thereof for 
psrtlarty receiving the top end of the center pro- 
jection of the Injection valve 26, white the 
backing plata 2 also has a through hole. The 
pressing plate 4 haa a plurality of alr-euppry 
outlets 39 which communicates With a passage 
38 connected to a pressured gas source (not 
shown). An annular recess is made around the 
canter recess 62 for receiving en Oring 36 
made of an elastic material such aa rubber. In 
the device of Fig. 1, pressured gee. such aa 
dried air or nitrogen, from an unahown gas 
source la arranged to be blown from the air 
outlets 39. The diameter of each of the air 
outlets 39 la narrowed eo that the speed of the 
gas la aa high as the velocity of sound 

The stamper-fixing shaft 26 haa. at Its top 
end, a circular recess In which the flange 
portion 34 of the Injection valve 26 can be par- 
tially tinad In. 

The device of Fig- 1 opera** aa fopowa. 
First the stamper 1 la placed on the st amper 
mount 3 and le fixed by engaging the stejnper- 
ftdng shaft 26. with the stand 10. After the 
stamper 1 haa been set. the Injection valve 26 
to moved upwardly aa shown In Rg. 1 and the 
backing plate 2 Is placed on the upper surface 
of tfae flange portion 34 of the injection valve 
26 wfth the pressing pfate 4 lifted up. The IrouW 
molding resin 9 la Injected through the passage 
of the Injection verve 29 Into the space between 
the backing plata 2 end the stamper 1 by 
pressure feeding the seme* Durkig Injection or 
after injection, the pressing plate 4 to lowered 
by driving the air cylinder 7. Since the O-rfng 36 
le attached to the pressing plate 4 In such a 
manner that a portion of the O-rfng projects 
beyond the lower surface of the pressing pane 
4> the O-rfng 36 oomea into contact wfth the 
upper surface of the becking plate 2. The 
pressing piste 4 is further lowered ao that the 
O-ring 36 Is deformed. At thh time, the above- 
mentioned gaa to blown from the air outlets 39 
toward the upper surface of the becking ptete2. 
Thus, pressure Is applied by the gee to the 
becking plate 2, where the pressure Is 
maximum right below the air outlets 39 which 
era ooaxJaily arranged. wfth respect to the center 
of the pressing plate 4. Trie gaa pressure 
applied to the backing plate 2 towers along the 
outward radial directions, and pressure at the 
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pflrfohery of the hacking piata 2 equals the 
preoajre of atmosphere. Wfth this pressure 
gradient tho backing pfet» 2 (a deformed In 
ouch a manner that the distance between the 
lower surface of the backing plate 2 and the 
W^reurteeofttovtempar 1 at the periphery 
pt*obacttrifl plate 2 Is greater than the space 
between the same at portions dosed to the 
cantor of the backing plate 2. By the appli- 
cation of the pressure to the backing plate 2 
and by the above-mentioned deformation of the 
same, the liquid molding resin 12 around the 
oudeta 34 is pressed to be atratched outwardly 
radially. 7 
Ha 2 Ukistratss a condition that the main 12 
has been sketched by tho above^desorlbod 
process. At thfa Urns the Power eurfeoe of the 
range portion 36 of the Injection valve 26 Is 
received ki the recess made at the top of the 
atompar-fbing shaft 26. An ultraviolet my is 
appilBd *™x& the backing plate 2 to tha ream 
12so thatthe resin 12 fa hardened, The 
hartanad resin layer fa detaohed together wfth 
wlttctfng plate 2 from the stamper 1 to 
provide a finished product of an Information 
recorded ropffca disk. In Rg. 1, the flange 
portion 3Sof the Injection valve 26 Is MUietrated 
such that tho peripheral wail thereof b tapered 

flange portion 38 Is greater than that of the 
lower surface thereot Therefore, when 
detaching the dfek from the stamper 1, the disk 
ia apt to be hooked by the edga portion 
between the upper surface and the peripheral 
wbH **** 36, and therefore. It 

may be d/fnouft to smoothly detach the disk. 
Because of Has problem, tho disk may be partly 
damaged around Ha center hole. In order to 
remove this problem. It fa preferable that the 
upper edge of the flange portion 3B Is beveled 
Bothet the edge takes an obtuse angle In ha 
croes section as shown m Rg. 2 showing a 
modfffcstton of the device of Rg. 1. In Rg. 2 a 
beveled edge Is Indicated at a reference 43. 

t* 0 provision of such a beveled edge 
43, although the disk can be eaflefectorify 
detached from the scamper without being 
damac*d auch e bevelsd edge 43 of the flange 
f°J^ ?6 may result In occurrence of atr 
bubbles 44 as shown In Fig. 3. Namely, since 
die nquW raafn B la injected from the outlet of 
die rr4«monvafve 26, sk between tha bovoiod 
edge 43 and the lower fiurfaoe of the backing 
ptote 2 la apt to be covered by the fnjected resin 

to ocounonca of air bubbles 44 i 
whose diameter Is 60 to 600 micrometers or 
so. The air bubbles 44 remained at the upper 
inner corner of the main 12 leave the corner hi 
the middle of the above-man tfonad pressing 
propose, and move outwardy aa the liquid < 
moJdlng rssfai 12 In stretched, ff the air bubble 
44 ere moved to the outmost portion corres- 
pondho to the periphery of the bacWhg plots 2 
ao that the air bubbles 44 are off tha signal • 
recorded portion, mere would be no problem. < 



to 
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Actually, however, there fa little possJoOtty that 
the air bubbles 44 move to the outmost portion 
of the stretched resin 12. Namely, pressing 
process is terminated when sir bubbles 44 are 
In the dgnsl reconied portion which la the most 
Important portion of the disk. Although tha 
number of sir bubbles remaining In the disk la 
several, tha presence of such air bubbles win be 
a defect of on atforrnatlon recording disk 
aapeefBlly In the oaae of a video dfafe whoso 
atgnal density ta extremely high. Presence of 
^^^N ^ ^raes vanoue problems aa 
ifil? bi 0h™lrsj of this specfficatfort 
Wnvwtttt of tha present Invention have 
devised a method I for removing tho above 
preWem cauaedby the flange portion 36 having 

d £2^£ ^ J r ? ftorwic « toPTga.4to9. Prior to 

?m*l B JL a1 $* 2? * tho Injection valve 

28, a small amount of the liquid molding ream 9 
Is injected from tho outlet of the Injecdon valve 
JL B 2™* ln 4 - n ™ tho injection valve 26 
* towered, as shown ki Rg. 6, so that the 
beveled edge 43 and (ha upper surface of the 
P^S 011 36 are covered and wetted by 
ejected resh 12, Nsxtty, tha Injecdon valve 
26 Is robed aa shown at Rg. B t opening the 

Mate 2 fa thonpteced on the upper surfaca of 
35 ■* onown In Rg.. 7. The 
Z SL? «°T l *P er • urtto flange 
EST 3 l5f^ d ** Mr « PT«e 2 So 
thata portion of the ream 12 fa moved out* 

J ¥8r *y wj* remaining resih 12 is moved 
Inwardly. The resin 12 moved Inwardly tarn the 
u PP«r™n«w of tha flange portion 36 win be 
received in an annular recess 35b made at tha 

fore, die ream 12 ia prevented from entering 
totothe apace between the canter hole of the 

Z !S ld cantor I******* 29, so 
Aat the dfak will bo readily coached from the 
attmper after being hardened Under the oon- 
- Sf-f* 7. a gfven amount of resin 12 
required for forming a angle dfak Is Injected In 
tho same manner ae described h connection 
whh the previous embedments. According to 
titia method, since the comer portion defined 
between tha beveled edge 43 and tha lower 
aurtsce of Ae baddng plate 2 Is filed wfth tha 
ream 12. the problem due to air btmbfea does 
not occur. 

• In order to cany out the ebova method the 
upydown movement of the Infection valve 26 
rnay be automatic*^ controlled by a suftable 
driving circuit (not shown). Although the 
position of the Injection verve 26 ia oontroied In 

£? i?5°!5^ q ?i ,b€,d "«hod so that the 
beveled edge 43 of tho flange portion 36 fa 

™° sv 5 ted ^ m «y be made wet by the 

realn 12 manually. Namely, e given emount of 
die resin 12 may be painted manually around 
tha beveled edge 12 before the becking p!** 2 
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19 placed on the upper surface of the flange 
portion 35. 

The stretched resin 12 Is then hardened In 
the seme manner as described In the above, 
and the hardened resin layer fixed hr attached to 
the becking plate 2 Is detached from the 
stamper 1 . The detached resin layer has a etruo- 
tnm as shown in Fig, 8. Namely, an annular pro- 
jection 40c Is made around the center hole of 
the hacking plate 2 because of the annular 
recess 36b of the upper surface of the flange 
portion 35. The annular projection 40c to 
unnecessary, and therefore. It may be removed 
by widening the center hole 46 of the backing 
plate 2 from the state of fig. 8 to another state 
of Fig. 9 where a widened center hole la Indi- 
cated at a reference 46a. si this ease, the 
diameter of the center hole 46 of Hg* 8 should 
be smaller than the given diameter of die center 
hole 46a which la obtained after widening. In 
the ca$s that the diameter of the center hole 46 
cannot be widened because the diameter 
already corresponds to the given value, die 
annular projection 40c may be left ash stands. 

In the above described embodiment tt haa 
been described that the backing plate 2 Is 
pressed by the pressing plate 4 or by the 
pressured gee from the pressing plate 4 so that 
the liquid molding resin between the backing 
Plata 2 and the stamper 1 Is stretched radially 
outwardly. The stretching velocity of the liquid 
molding main 12 has a relationship with respect . 
to the degree of the occurrence, of air bubbles, 
and thle relationship wftl be described. • 

h has been recognized by the Inventors that 
small air bubbles (most of which have a 
diameter which to tees than 100 micrometers) 
are greatly Introduced In the liquid molding 
resin 1 2 when the stretching speed of the resin 
12 exceeds a predetermined veJuei 

A contact angle of a liquid with mepeot to a 
solid has a significance In the degree of wetting 
therebet we e n . Fig. 10 shows e contact angle 0 
of the liquid molding resin 12 In the case that 
the resin 12 la dropped on the stamper 1 post* 
Honed horizontally. In the case that the stamper 
1 la made of hi, If the surface thereof to clean, 
the contact angle $ wQI be approximately' 16 
degrees. When the stamper 1 la coated whh 
nonslectrorytlc Hi or plated by a different type 
of Nl plating bath, the value of the above-men- 
tioned 6 doee not change very much. This 
contact angle 9 la affected by e condition of 
being left In atmosphere or by a condition of 
storage. Furthermore, changes In the con- 
stituents of the resin end the viscosity do not 
cause a large change m the contact angle 0, 
because viscosity to an Internal matter of the 
reeln. while the contact angle 0 Is determined 
by the mutual action between the surface of the 
resin end exterior. Accordingly, the RqukJ 
molding resin 12 of the type arranged to be 
hardened by en ultraviolet ray can be said to 
have a clwr ac mrhJ o of wetting the stamper 1 
very well. On the other hand; the contact angle 
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of the resin 12 with respect to the backing plate 
2 made of polymethyfl methacryujte or poly- 
vinyl chloride Is between 16 and 23 degrees. 
Fig. 1 1 shows a condition that the liquid 

e molding resin 12 haa been Injected Into the 
specs between the backing piste 2 and the 
stamper 1. When no external force la applied to 
the reeln 12, the contact angle of the resin 12 
with respect to the stamper 1 equals ths 

io contact angle 0of Rg, 10l Fig, 12 shows a con- 
dition that the reeln 12 is stretching outwardly 
radially as the backing plate 2 receives a down- 
ward pressure P. At this time, the resin 12 Is 
stretching at e speed V. and therefore. Its 

te contact angle 9* to considerably larger than the 
contact angle 0 of Rge. 10 and 1 1. From the 
above analysis, It will be understood that the 
wetting condition or degree in the case of a 
travelling reeln cannot be discussed on the 

20 basis of the wetting condition In the case of a 
stationery rosin. 

Namely, In order that the surfaces of the 
stamper 1 and the backing plate are wetted 
well by the moving or stretching resin- 12, the 

28 contact angle & In a dynamic condition has to 
be considered. According to experiments It has 
been recognuaed that when the stretching speed 
V of the ItaukJ molding ream 12 was held less 
than 6 em/see to 10 cm/sec tine sir bubbles 

. so . were not taken In the resin 12. In order to 
- suppress the 'stretching speed of the rosin 12 
below 10 covfaec, the lowering speed of the 
pressing plate 4 to controlled, Namely, when 
pressing and thus stretching the Injected liquid 

33 molding resin 1 2 from the stats of Rg. 3 to ths 
state of Rg. 2, the lowering speed of the 
. pressing plate 4 to made small. This point win* 
be described with a graphical repre se n ta tion of 
the vortical position of the pressing plate 4 with 

40 respect to time, 

" • In Rg. 13, the reference Y0 Indicates the 
*. most raised position qf the pressing plate 4; Y1 , 
is the position of the same where the Oaring 36 
(see Fig, 1) of the pressing plate 4 to In contact 

49 , whh the backlog plate 2. and the lowering 
movement of the pressing plate 4 to stopped to 
inject the liquid molding resin 9; Y2. to the 
lowest position of the pressing plate 4 where 
the Injected ream 12 has been completely 

so stretched after further lowering the pressing 
, plate 4 eo that the resin 12 assumes a given 
thickness, Namely, the pressing plate 4 is 
towered from time to till t1 at a relatively high 
speed (see curve 46). 

fi6 At time tl, the O-rlng 36 abuts against the 
upper surface of the backing plate 2 eo that the 
resin 9 is injected In the Interval between tl and 
t2 (see curve 47). The following Interval 
between t2 and t3 lees curve 48) Is tor pressing 

so the becking putts 2 to stretch the reeln 12, and 
the Interval between t3 and t4 (see curve 48) to 
lor raising the pressing plate 4 at a relatively 
high speed. It wtl be understood from the dif- 
ferent slopes of these curves that the lowering 

68 speed of the pressing plate 4 between t2 and t3 
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fcurv^) b conafclorabJy smaller than that hi 
tfiB Interval between tO and t1 (curve 46). TTia 
•tow_ weed h trie fntorval between t2 and t3 Is 
art to o value so that the stretching speed V of 
«tenqHid molding main 12 does net exceed 10 

itheoomaet angle doea not ohange 
^.•S^! 18 very much, the 
f^^fl^Voft^ toefo verlaa In acoort- 
enee with the vteooahy thereof. Namely, the 
tower dja vfacoahy. the feeter the Sg 
SSJ^J"?^' * ease of iloTvS 

S^..»uS^- < l^ e _g r gf c< " a Ptate 4 bo that 
H?SL2T5**^ **** *»*» 12 to maln- 

Wneojtoliaw 10 cm/bee. The upper limit of the 
wwe«y of maina which can be ueed as the 
T^^L,^ 1 ^^ 1 nKwdJng dlake, la 
SSX^ZJEPlf' 1000O centipolee. In 
™«o«uppnjBB the atrrtchtne apeed below 

i™, S^LT^ 1 ! n ow caee of a ream having 

~^°rJSS^l *" pr9SsJn 9 P*** * below 

«^3 d J a -. {0UrV * ^ '^Tha 
•m^tiO^eod of die outve 46 «a well ea the 
raising apead 48 of the curve 49 may be aet 
B^l^man the apeed of the curve 48. 
thn^nSTdW** curve 48 of fig. IS 
?! SST^I bacomee 9entier because 
" to Jna state that It to My 

aS^^/^f 1 "^ ^ 8rto " of the 

*° brtween the backtog 

aaasesaaaae 

*totoeae to^a. im.lhr and smaller to 

twdened by an oKrevIofet ray aa deecrfbed tn 
Z^X? *• toterval of the curve 48. 
Awarding to due embodiment since the 
iX tK iZ^£!tovnakt 9 plata 4 hea been 
7^i ."^"_ 0 nV_ <n _ "»™ioctien with the 
ei^tajopenrtton of the ream 12 as fodl- 
^ ^2 ^IT. 46 so that the stretching 
*»ed of the ream fa eat to 10 cm/sea lime 
requhod tor completing one cycle of thomova- 
ment of the preashg piste 4 can be mebitelned 
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deacrtbed that the stamper 1 la Acad to the 
atomper mount 3 aa ahown In fig. 3. Thi 
!^|P% 1^*^ be securely fixed to the 
^ m ^J»*tt no liquid ream penetrates the 
apace Dotwean those two member*. If the ream 
™J£ZL f ™* rml wtm ■ Portion thereof 
Sh*?!!? 6 * pBC8 "twe e n the atamper 1 
and dm Mainparrnaunt 3, ft would be dftlouft 

™,££^ 1 l? m $? aa "P" 08 dtok, while the 
qua»hr of the disk would bo deteriorated 

SSf^ilLrJI^T^ J? undutadona around 
^^^J^^^ >refbrB *■ atamper may 
ha^atructure whfch can be aeeureh/ fixed to 
tte ato mj)armo unt 3 Be will be deaoribed inter. 



ro 



rs 



•tamper to a atamper mount will be d ascribed 
^^T^^ndlng of the feature of the 
aoove atamper. 

mJSSJl* 16 *5S conventional 
mettiod of fixing a conventional dbk stamper 1 

^JJ^SSL, n S m L 3 - * *» oonventtonel 
nwftod. mecn^mg of center hole haa been 
eeaantial. Namely, aa ahown In Rg. 14. a dtafc- 
SStiW 1 - _ w>tfcn . haa Nan termed by 
SS&JiL" 1 ■ h,0 5» te mtiBg technique, la 
machined by meane of a punch 51 and a die 62 
» make a omterhotoi 60 eo that the center hole 
60 and the Information recorded circular 
8™ ove "l n o» shown) am coaxial wtth each 
other. Then the center hole 80 to ahaped by a 

^T^J^S 1 St^ 0 * ^ "« ahown) ao 
met the center hole BO to concave ea ahown bi 

2nJr 8 -J£ '"XT'* U lhd " , *te. • •525 
center portion. The atamper 1 formed In thfa 
weyle put or, the atamper mount 3. and le fixed, 
et ha pedphery, to the atamper mount 3bv 
meana offbdng member* (not ahown), while the 
oamari portion of the atamper 1 to atoo fired to 
m^nS^SriTTL 3 N meane of a fixing 
21^: f| f* «nownJ ki Fkj. 16. The fbdrrg 

T^L^Jt,^^ te be ecrewed In a 
aorew hole made tn the earner of the atamper 
ggjfr '"Ntan, the flxing member 53 tZ a 
W»»ooptealV ang^gfog portion eaa which to 
L to bo »»oatoei| ki an Inner wall 3s 
«^ J» bo £*° acrew hole 53b «o that the 
^non^nnb«- 53 1« poedttened at the center of 
dja atampar mourn 3. The reference 63b la a 
™»*d portion iof the fixing member 63. The 
a Anga portion 53o 
*toJ*J) ^"V. andfolanange portion 53c la 

S^LT' 1 * A «bove-mentloned 
Innerwaii 3a portion and the screw hole 53b. 

S^^K 1 ? ^ N Itoldlng the concave 
B3%XZ*25 1a b«ween the flange portion 
Wof foeftdng mernber 53 and the SmUtar 
facew 3c of the mount 3. 

n-.TT*' !5 *V° noted tnot on annular 
gap G la made between the penpheiy of the 

Sn^^HfSL? 1 ? W 3!fo2a of tile 
S^5"2T port0n 1a 01 tba stamper I. 
zS^fL* 9 P " * °n co of the annular gap G 
When Mectfng and preeafog the reafo 12, the 
S^CSJ ^fP** 0 «rn^th6 e apG.lfthereX 
P""?^^ *• VP O ware hardened, it would 
be difficult todetach the formed dtok Horn the 
awmper 1. Therefore, the dtok to apt to be 

%2£&ZJ%Zr<L* °* c ^ th «reof 
r*"*^^ *«m the atamper 1. In addition 

St, ™ U £ «2 ^ *5 «ntarfng accuracy of 
dWMMntar hole of the dbk whh reapeot id the 
"Jtonnatlon groovee, which la achieved by the 1 
TOn^portlcn B3c of me fixing member 63 to 
not high enough. Specially, h, the case of pro- 
J^-^«^tok In ^mfch Infornirtfonte 
wcordad at a high density, centering accuracy . 
haajro J» very h^jh. v 

to now made to Fkjs, 17 to 
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Id which show the above-mentioned structure 
of the stamper 1. Fie, 17 is e sohemetfo oross- 
sections) view of a fbdng ring 54 which will be 
used to fix the dlefc stamper 1 to the stamper 
mount 3, The fbdng ring 54 Is made of a 
conductive material, and a threaded portion 64 
la formed at the Inner well dose to one side. At 
the other eUe of the Inner well ia made en 
engaging portion 54b which wll be engaged 
whh the top of a flange portion of a fixing 
member aa wll be described later. Hie fixing 
ring 64 Is attached to a mother record (not 
, shown), from which a plurality of stampers will 
be formed, In such a manner that the. fixing ring 
54 la coaxial with the Information grooves of 
the mother record. Then the mother record la 
plated by eJoctrofbrmlng together with the 
flxkig rtog 64. Aa a reeuft of eiectrofbrmfng, a 
dUfcriika atamper 1 b form ad, to which the 
fixing ring 54 haa been secured by the electro- 
forming plating. The completed atamper 1 
haying the firing ring 64 at fa center may ba 
referred to aa a atamper acsernbfv, and thb 
assembly b detached from the roomer record. 
The detached atamper aaaambly la shown Pn a 
crose-eectional view rn Fig. 18. In order to 
provide an adequate thlckneaa of the plating 
around the comer portion C between the lower 
surface of the mother disk and the outer waN of 
the fixing ring 54, the outer wall of the fixing 
ring 54 to Inclined or tapered so that tha 
diameter at the upper aide of the fixing ring 54 
b greatar than that at the lower aide thereof. 
Namely, the angle defined between the upper 
surface and the outer wall of the fixing ring 54 
la made obtuse ae shewn- In Fig. 17. Thua. an 
adequate contacting force between the atamper 
t and the fbdng ring 54 la ensured. 

Since theatampar assembly 1 may have the 
above -described structure, the Information 
recorded grooves of the atamper 1 la coaxial 
whh the engaging portion 54 of the fbdng ring 
54 whh high accuracy. 

The stamper assembly t produced In thb 
way may be attached to the stamper mount 3 
of the disk producing device as shown bi Rg. 
19. Namely, the atamper mount 3 Is equipped 
with a elsinperfbdrTg shaft 26 which corres- 
ponds to those of previous embodiments, 
where the stamper-fixing shaft 26 haa a 
threaded portion 66c arranged to be engaged 
wfth a screw hole 3b made In die canter of the 
stamper mount 3. The stamper-fixing shaft 65 
haa another threaded portion 65a arranged to 
be engaged with the threaded portkxi BAa of 
the fbdng ring 64, and an enge^ng portion 55b 
at ha top to be engaged with the engaging 
portion 54b of the fbdng ring 54. The stamper 
fbdng shaft 56 has a circular outer wall portion 
65d arranged to be telescopbalry received hi a 
circular bore 3a cosdalry arranged with the 
screw hole 3b of tha -atamper mount 3. 
Although a center shaft la shown to be engaged 
whh a canter bore Of the etampeMbdng shaft 
66 In Rg. 19, the center shaft may be replaced 
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whh the Injection valve 26 of previous 
embodiments. 

Aa described In the above, the atamper 
assembly 1 can be attached to the stamper 

s mount 3 whh a high accuracy! In connection 
with centering between die Information 
recorded cordon of the atamper 1 and the 
canter shaft 26 by whjchtha oenter hole of the 
disk Is defined. Furthermore, since the upper 

i d surface of tha atampeMbdng shaft 55 b flush 
whh the upper aurfaoe of the fbdng ring 64 
having no gap therebetween, there le no poa- 
cJblHty that the liquid molding reafn 12 pene- 
trate© tha space or gap ther eb et we en. 

rs Accordingly, there Is no problem due to the 
presence of the gap G Inherent to the conven- 
tional attaching method of Rg. 1G. This struc- 
ture of the stamper assembly 1 may be applied 
to .any of the previous Mfihodlmenta, 

so After the liquid mofcuhg resin 12 haa bean 
hardened by applying an ultraviolet ray thereto 
through the backing plats 2, the produced disk 
to to bo detached from the atamper 1 es> 
d ascribed In the above. When detaching or 

25 removing the dbk fixedly adhered to the 
backing plate 2 from the atamper 1, the 
stamper 1 receives an upward force which 
tends to pull up the stamper 1. Aa e result, the 
stamper 1 Is apt to be partially raised from tha 

so stamper mount 3 or to be deformed. To prevent 
such undesirable phenomena. It la necessary to 
securely attach the stamper 1 to the upper 
surface of the mount 3 not only at the center 
and the periphery of the stamper 1, Therefore a 

98 method of securely fixing the stamper onto -the 
stamper mount 3 by means of e magnetic force 
may be applied aa will be described hereinafter. 

Fig, 20 Muatratee an embodiment of the 
^ above method, In which the stamper 1 b 
attracted by a flexible magnetic sheet 58 Inter* 
poeed between the atamper 1 and tha atamper 
mount 3. The atamper 1 1s made of a magnetic 
material, such aa nickel, and the stamper mount 
3 b also made of a magnetic material such as . 
Iron or nickel. The magnetic sheet 58 may be ' 
adhered to die stamper mount 3 by means of 
an adhesive. In thb case the atamper mount 3 
may be made of a nonmagnetic matsriaL 

so Fig. 21 Illustrates another embodiment At 
which the atamper 1 la attracted by magnetic 
forces Induced by a plurality of electromagnets. 
Namely, a plurality of colls 59 are embedded In 
holes made on the surface of the stamper , 

as mount 3, In order to make the upper surface of , 
the stamper mount 3 flat, a nonmao^ietic 
material 60. such ae brass, aluminum or the 
flksjs Ailed In the space above respective cofls 
66. The lines of magnetic force are ImHoetod at 

aa 61, passing through the stamper 1. Thua, the 
stamper 1. b attracted toward the stamper 
mount 3. The cdls are arranged to be supplied 
with an electrical current from a power source 
(not shown) via a swttch (not shown). The coils 

aa 59 may be energlxed only when the produced 
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3?th5 switch* 1 ftom thB ** mp * r 1 * tum, " g 

^T^.^. ^BnWto saturation b apt to 
^l ln l * te _2» : «r» adequate attracting Mbree 

wolvrt by th« fotlowlng embodiment of Ffa. 
M.jmytfln,p«Jof Rg. 22 h nrfnforeed bye 
•neat of s magnvtlo material, such as Iron 
^^%^J?L^ ihliSS "nEeh 
I^^J^^l* *? ««nper I. The sheet 
Mia attach sd to the lower surface of the 

Th^S^l'^T "J 8U ^ bte •dheabe 63. 
l™^*" 088 <* thp sheet ©O may be 1 to S 
mn^etore to provide an adequate attracting 
wroatWIth thto arrangement the produced disk 
8 ^^detoohed from toe ^erl 
w*wut causing the deformation or displace- 
ment of the stamper 1. 

a njaiWDod that Wflh quality Information 
bubbte a ~-L£2J* ewiuhwuwd since air 

E^SL 5 "tWeetorlly sup pressed. 

Espeeielly, when copying video dfaks iw, 
P^odvfty. which oo^not be^bS up £ 
thto time, can be achieved. 

Claims 

mJLin „ jES? 0 * 5! Producing information 

nJ BC ^ Sff5Sl5i eompHaaw the steps oft 
ptecine said disk stamper on a stamper mount 
?^S^,^SS ptate <2Twr*h £C 
spartof an information recording disk to be 
dhk«ampeVaothatS^ 
b o given apace between said becking plate and 

1h 1^°, BpBC * "et^^n said backing 
Plato and said disk stamper through a passage 
T^^y?*!™ verve (28) recefvedeTe 

mtaeilS «S^!L2^ W S""^ "new* said 

taosfns ^ towadSdW aSSpe^ofi! 

T* 1 . 16 elrolehedTauCHJ 
£ l^'jl^^ 0 *" etretehed resin lays; 
by an ultraviolet toy ao that said main b 

^,'^ t JiJ a ? Cte ^. by 8 «"P * wettfng at 
hZS^uf^LS? """^ "Wdlng resin 
tSSS^SST^ h «" — 
ZAE^JT'ISZ*** 1 * 1. charac- 
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* • no,nod «e claimed tn Claim 1. efiarac- 

tedxed by a step of dosing an outlet 3*>rf» 
peeaag. of tokl aquld molding fffgS 

„ „ J^,^^esebimsd h Claim 1. chorae- 

S^™ mi « J .' n fucri a manner that the space 
»a ShirSntor! ^^^P-nphwy *an that 



RavwitfloaTJoni 



w cfune 



wppona d'mformetton par pressa™ tf- un ^ 
nSalne aymhetique au moyen <Tun dbqne 1 
< ** m P*p°- oomprenam lae phsaaa deTelaceK 
j* """^^^^astamp-fla sur un BupporT^ 
^?i^,f Un9 plfltIU I B <*J d-appiH qui M^parte 
*.T w,t ^"^aMen e^oduifiTau. 
^fj" dl *P" d-estompage da maniere i 
$™T»T£ Bt T* derwmrns- autre b pis que 
as JunTi-2f ? d,s f lJ0 „ tfesiampBge; Infecdon 
m^fJ?iSl mou i? r ,k,u,dB (12 » dene reapaoa 
menage entre b pbque cfappul et la dhque 
d'eetampage, a trovers un postage pretkme 

« tSXJSSLf^J!? UB) * Hxat, «" do 

SiT^„f^!5 pflfl ^ p ^ BUC-int roduauRport 
^^/•" ,Bmpo ? 9 ' .S 8 * 13 bUM d-lnjaSon 
^t^lH!!! 9 , (3e ' en coiferutte qui 

- SSi °^ m P^«batoeement da la plaque 
veni J? dbqua d'eetompaga da to«e 

so 



Sf,^™^^?^?. 8 " 18 " 8rT,txl "t of said 
WquM moldaig ream (12) on said stamper (11 
»"d •noving said injection valve (23) toward 
asldjMmpeHMne shaft (26) so that asWredn 
already Injected wete at least m"pe5hWof 
said flange portion OS). 



da to pertben ooBiretto di S^erwSSS 
aancs^lemtta ne aott en contact avee la pbque 

" t JL Pno6a * mihWlX ,a rovendballon I. carec 
SSLnS if! «"? Pbas- do moullbge 
S32^Eii! M op 5 B ? OM *f«ntoa: Injection 

„ ■qiWB (12) eur to dlaque cTeatsmpago (1) et 

r^^m^^Ji^Ji 61 d-aJacSon 1 vera 
raxe (26) ee fixation du dbqua <restamoaae de 

a pITS? p , anSm «6) an coiWe. 
— ~**-. eta * eubam la rovendlCBtkai 1 , Carac- 
as rtrlsd en ce que Ip pnase J '-' ■ 
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effective par Jo emplacement de la plaque (2) 
d'appuf vers la deque (1) <reatempage. 

4, Proc&tt aurvant la ravendlcatton 1, carao 
tertee par una phaee da fermetuna cTun orifice 
* P**»fl* de fa rtefna * mouler 
nquide (12) Mht ^application du rayon Ultra- 
violet 

a Proctf* eurvant la revindication 1, carac- 
tflrte* par una phase d'appflcatlon <fune 
preaaton da gai 4 la plaque (2) cTappul de aorta 
Quo wtta demlto eat d ftbrm ee da telle 
niantera que raspece comprta antra hi plaque 
deppu l at la deque (1) d-aatampege aritpfue 
grand * aa p6Hpnfiria qu'sn son cantre. 

8. . Procflde* sulvont la revendteatton 1. carao 
ttrlad en ce que la vltaese da emplacement de la 
plaque (2) (Tappul.dena la phase cTabelaae- 
ment eat nfgl6e da facon qua la vteaae 
d-Ati^ga de la rfalne Irtjeotde (12) aoft 
infanaure A 10 cm/a. 



1- Vartahran zur Emeugung von Information 
aurzelchnenden Schetoan durch die Presauno 
elnea eynthelJachen Harze* mtttala eJnee 
^el>enn^lgan StiBeb |1) f dae folgende 
scnrftte umfaK: Anbrfngen dea sehelben- 
ftamrlgan StoBefa an elner StaBelafihauateJIe 
(3), Ugerung ulnar VarataffOngapletta (2), dla 
ato Tafl der horzuatallenden Information auf- 
zefehnenden Seheba tat obarhalb dee StdBela 
ao, dolS 2Wlacften der Vereterrungaplatte und 
darn BtffBel e)n gegebener Abatand fat Pn- 
B ' n !J ADwIqen Formgetxing^harzea 
(12} In dan Raum arochan der VarateHunge- 
platte und dam St56el duroh elnan KanaJ. dar In 
einem Qnapritzventfl (2a) Buegeblldet fat dae Ln 
elner mttfgen Banning elner StttM- 
bafaadgraweBe (25), die m der Mltte dar 
SfiOBelanbaueteUe vorgeeehen lat P auf- 
g«<^nan fat wobei dae Bneprftzventfl elnan 
Ranacrwbechnte (35) hat dar zwiecnen der 
Verenmjitgaplette und dam StSftel angeorttoet 



warden term, Nlederdrficken dar Vereteminga- 
plBtta auf den SttiBel *u ao. daB daa elnga- 
aprttzte Harz radial naoh auBen gedehnt wW, 
ur £ Beatrahlung der gedehnten Haracblcht 
a mlttele ultroWoiatter Strehlung, so daB daa Harz 
S^til 0 !, ^S*' gekennzetohnet duroh elnan 
Bchrrtt der Banetzung zumtndest dee Umfiviga 
dee RanrohabachnlttB dea Bnsprttzvemfla mlt 
dem fliwgan Forrngebungaharz bavor der 
to Hanaehabsohnrtt In Bertihrung mlt der Ver- 
etaffuneaplett* ataht 

5* Vertahren nach Anepruch ^ i dadurch 
mkenmalchrwt daft der Benetzungaachrftt In 
fofoendan Stvfen durchgeflQhrt wfrd: Bn- 
rs epritzen elner gerlngen Menge dea natalgen 
Pormgebungaharzea (12) auf den StoBeJ <1) und 
Bewogung Aa Efneprtoventlfa (2a) auf die 
■ Sto^eforigungawella (26) zu ao, daB daa 
oerete ekigeaprftzte Harz zumfitdeat dan 
so Urrrfang daa Ranaehabachnhtea (36> benatzt 
3. Verfahren nach Anspnich 1, dadurch 
gekennzaichnart daB der Schrttt dea Medei^ 
drOckena durehgetthrt wW, Indem die Ver- 
mjftjngsptette (2) airf den Stflflel (1 ) zu bewegt 

4.. Verfahran nach Anepmoh 1, gekenn- 
zetennet dureh einen Sohrht dae SchfieBena 
efnee Auagenga (34) alnoa Kanata «r daa 
flOaalge Fdmigebungaharz (12) vor der 

» Anwandung der urtravfolettan StraNung. 

5. VeHahren nach Anapruch 1. gakarm- 
zeichnet durch elnan Schrttt der Beauf- 
^'"fl^ der VertellUnaaplatte (2) mlt efnem 
Gajdrwck m t deft die. Veretemjngaplatte derart 

35 d oformfe rt wU daft der Abettndrwlachen der 
Vermeifungaplette und dam StpBel (1) an ihrem 
iMrfang grdfier ata In Hirer Mltte let. 

O. Verfahran nach Anepmoh 1, dadurch 
gekofinzelchnet daB die Bowegunga- 

40 g??^^^l^VeratemingapM^ 

Bcnrftt dea NlederoVOokane so gaatBuort fat dafi 
die r^^Bchv^lgkart dee efngeeprftzten 
Harzee (12) kjetner afa 10 cm/tec fit 



BO 
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